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(54) SHEET MATERIAL FOR LAMINATE OF PRINTED CIRCUIT AND LAMINATE FOR PRINTED 
CIRCUIT USING THE SAME 

(57) A substrate for a laminate which comprises a 
nonwoven fabric which is composed mainly of a liquid 
crystal polyester fiber, and which is subjected to (1) an 
entangling treatment, (2) a heating treatment to impart 
adhesivity to a thermosetting resin, and (3) a surface- 
modifying treatment, and a laminate containing at least 
one prepreg prepared by impregnating the substrate 
with a thermosetting resin and drying are disclosed. The 
substrate of the present invention has low dielectric con- 
stant, is light, exhibits low hygroscopicity, and has good 
properties to be impregnated with the thermosetting 
resin and good adhesiveness to the thermosetting 
resin. 
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Description 
TECHNICAL FIELD 

The present invention relates to a printed circuit laminate, and a substrate therefor 
BACKGROUND ART 
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Hitherto, a material prepared using a ,ass fabric was 9 ene = « ' 
However, there are disadvantages that glass has h,gh d,ele . co ^^^ 

matic polyamide fibers was propose ^^JJ <*%™« ^ S have L dielectric constant are dis- 
Further substrates using liquid crystal polyester tioers wn.cn weiyn iaDan ese Examined Utility 

peeled portion absorbs moisture to cause a defect in insulation. 
DISCLOSURE OF INVENTION 

«=or* 9l , ft. oOiac, 0, *. ^n, ,o .d^dea ESSES 

p.asan, in.an.on ,s to pro.ida a primed eft* ki* na.ing a ^d wo*a«toy 0y a « m 
addition to the above excellent properties rtWQn+inn rfaifl t inf1 to a substrate tor a printed circuit laminate. 

is subjected to 

S :Va* 0 C~rnpa-, adhaaM,y .« a ^oaa*, raaid tm*«m sc^rpas *« ratarrad to as 
"adhesivity-imparting-heating treatments and 
(3) a surface-modifying treatment. 

Further the present invention also relates to a printed circuit laminate, characterized by containing at least one pre- 
preg peered by^mTregnating said substrate with thermosetting resin and then drying. 

BEST MODE FOR CARRYING OUT THE INVENTION 

' The liquid crystal polyester fiber which is used in the ~« " 

polyester resin. The term liquid ^^^^^^^^SZ^,, is generally elongated and 
melt phase. The polymer contains regular and parallel 1 The anisotrop ic melt phase may 

flattened, and has a high stiffness in the d.rect,n oh J^^^JSin using crossed polarizers. 
5 be easily confirmed, for example, by means of a ™™ inven 9 tion is not IWted so long as it is prepared 

The liquid crystal polyester fiber wh,ch may be used in ^^^ J^^ , ter resi n, i.e., polyester resin 
by spinn,ng the liquid crystal polyester res.n. However, hbers from who ^ "J^J^^rt^ fibers from the resin 
which has a main chain consisting of aromatic rings as a repe hydroxycarboxy.ic 

™r^Z^T: b lT«*^ adds, and/o, a,an,* bydroxyoartoxy.c aods oaad . op,* t. 
55 wholly aromatic polyester are as follow. 
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(l) Aromatic diols 

A compound of the formula (I): 
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R 1 



H ° \0/ ° H (I > 



R 2 



wherein R 1 and R 2 are independently hydrogen, halogen, such as chlorine, bromine, iodine or fluorine, alkyl, such as 
lower alkyl having 1 to 4 carbon atoms, or phenyl optionally substituted with one or more halogen atoms, such as chlo- 
rine, bromine, iodine or fluorine, or one or more alkyl groups, such as a lower alkyl having 1 to 4 carbon atoms. 
A compound of the formula (II): 




(ID 



wherein A is^CH 2 -, -C(CH 3 ) 2 - or -S0 2 -. 
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Compounds of the following formulae: 
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(2) Aromatic dicarboxylic acids 
40 A compound of the formula (111): 



-I 



45 



R- 



HOOC 



50 




COOH 



(III) 



wherein R 3 is hydrogen, halogen, such as chlorine, bromine, iodine or fluorine, or alky!, such as lower alkyl having 1 to 
4 carbon atoms. 
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(3) Hydroxycarboxylic acids 
A compound of the formula (IV): 

5 



10 




15 wherein R 4 is hydrogen, halogen, such as chlorine, bromine, iodine or fluorine, or alkyl, such as lower alkyl having 1 to 
4 carbon atoms. 

Compounds of the following formulae: 

20 



25 



30 



35 



40 




To improve the spinning properties upon spinning the liquid crystal polyester resin, it is possible to incorporate one or 
more substituents into the aromatic rings, to use one or more non-linear (bent) monomers, and to incorporate one or 

45 more folded chains. 

Typical examples of a crankshaft unit, bent unit, substituents and folded chains are as follows: 



50 



55 



I 

A crankshaft unit: 
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Substituents: 
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r." 




0 



O 



0 




o 
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Folded chains: 
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C ~\QV- 0-(CH 2 ) 4 _ 0-@- 



CH- 



CH 3 



Si 



CH- 
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II 

c- o 



0 
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CH 3 



CK- 



Si 



CH- 



CH 3 
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CHs-CHOn 1 — 
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The density (specific gravity) of the liquid crystal polyester fiber used in the present invention is preferably about 
1.38 to 1 .43, namely lighter than glass fiber. The liquid crystal polyester fiber has low moisture absorbability and low 
dielectric constant. 

The nonwoven fabric may be prepared directly from the liquid crystal polyester fibers, or after cutting the fibers to 
f short fibers. The latter method is preferable because of better uniformity. 

The nonwoven fabric of the present invention is not limited so long as it is mainly composed of the liquid crystal pol- 
yester fibers, namely the liquid crystal polyester fibers account for not less than 50 % by weight of the whole fibers. In 
view of the dielectric constant and weight, the liquid crystal polyester fibers account for preferably 90 % by weight or 
more, more preferably 100 % by weight. Fibers which may be mixed with the liquid crystal polyester fibers are not par- 
io ticularly limited, but are, for example, glass fiber, aromatic polyamide fiber, or polyester fiber. 

The fineness of the liquid crystal polyester fiber is preferably 0.1 to 5 denier, and the fiber length is preferably 1 to 
150 mm. The fiber web may be obtained by dry and/or wet processes. When the fiber web is prepared by the dry proc- 
ess, the orientating direction of the fibers of the web may be a parallel manner wherein the fibers are parallel to the 
lengthwise direction of the web, a cross manner wherein the fibers are cross to the lengthwise direction of the web, or 
75 a composite manner corresponding to a combination of the parallel and cross manners. The composite manner is pref- 
erable, because the thermal expansion coefficient in the lengthwise direction is equivalent to that in the lateral direction, 
when the printed circuit laminate is formed. 

The nonwoven fabric used in the present invention may be prepared by carrying out in any sequential order 

20 (1) the entangling treatment, 

(2) the adhesivity-imparting-heating treatment, and 

(3) the surface-modifying treatment. 

The fiber web may be subjected to the entangling treatment at any stage in the process for manufacturing the non- 
25 woven fabric substrate of the present invention to form the nonwoven fabric and obtain a strength as the nonwoven fab- 
ric. The entangling treatment is not limited, but is, for example, a hydro-entangiing or needle-punching method. 
Unnecessary components, such as textile oil or a dispersing agent, can be washed off by the hydro-entangling process, 
and whereby the surface-modifying treatment can be effectively carried out. Therefore, it is preferable to carry out the 
hydro-entangling process before the surface-modifying treatment. The hydro-entangling process can densely entangle 
30 the fibers to thereby gain good strength. Further, the fibers are generally orientated to the thicknesswise direction. Thus, 
it is possible to obtain the nonwoven fabric which may be easily impregnated with the thermosetting resin and has a low 
weight per unit area of 100 g/m 2 or less. Therefore, the hydro-entangling process is preferable. 

When the hydro-entangling process is carried out, it is preferable to use a support of 50 mesh or more for producing 
a smooth surface on the resulting nonwoven fabric. 
35 It is preferable to use a water-jet nozzle having a diameter of 0.05 to 0.3 mm and a pitch of 0.2 to 3.0 mm, at a jet 
pressure of 20 to 300 kg/cm 2 and an angle of about 90° to the fiber web. 

The treatment can be carried out more than once. It is preferable to treat both sides of the fiber web once or more 
and obtain smooth surfaces. 

When the nonwoven fabric having a weight per unit area of more than 1 00 g/m 2 , it is preferable to carry out the nee- 
40 die-punching treatment, and thereafter the hydro-entangling treatment to obtain smooth surfaces. 

The adhesivity-imparting-heating treatment of the present invention may be carried out to impart the fabric the 
adhesivity to the thermosetting resin at any stage in the process for manufacturing the nonwoven fabric substrate. If the 
fibers are subjected to the adhesivity-imparting-heating treatment, they become stiff and thus difficult to be entangled. 
Therefore, it is preferable that the entangled nonwoven fabric is subjected to the adhesivity-imparting-heating treat- 
45 ment. The upper limit of the temperature of the adhesivity-imparting-heating treatment is the temperature where the liq- 
uid crystal polyester fiber is not decomposed, i.e., the decomposition temperature. When the adhesivity-imparting- 
heating treatment is carried out at a higher temperature, drill-workability of the laminate prepared from the nonwoven 
fabric substrate of the present invention is improved. Therefore, it is preferable to carry out the adhesivity-imparting- 
heating treatment at the highest possible temperature in the range where the form of the nonwoven fabric can be main- 
so tained, namely, below the decomposition temperature. 

The lower limit of the temperature of the adhesivity-imparting-heating treatment is the lowest possible temperature 
where the adhesivity to the thermosetting resin can be imparted to the nonwoven fabric substrate of the present inven- 
tion. The lower limit of the temperature for a combination of a particular nonwoven fabric substrate and a particular ther- 
mosetting resin can be concretely determined from a practical standpoint as the substrate for the printed circuit 
£5 laminate, as follows: 

The substrate of the present invention is prepared by subjecting the nonwoven fabric made of the liquid crystal pol- 
yester fibers -to the entangling treatment, the adhesivity-imparting-heating treatment, and the surface-modifying treat- 
ment, and then, the resulting substrate is impregnated with thermosetting resin. The impregnated substrate is dried to 
obtain a prepreg containing 65 to 70 % by weight of resin. 
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steels. Then, lamination is carried out a, 40 g^a d 180 'ctr t t ^ «" «*«»^« stain es 
ness of 0.4 to 0.45 mm. The laminated plate is cuTto prod ce a JaulZ l T? 3 ' aminated P late ha ™9 thick 

s of the copper foils is removed by an etching method The s am l^ h ^ (5 ° mm * 50 mm) " A 3/4 P° rt °" * each 
one hour and treated in a boiling water for 6 hours Thpn = I ? ♦ thorou 9hly washed with water, dried at 1 20 °C for 
1 80 seconds. If no blister is observed b^p^'J^ up ° " - measured at 260 X o 

no abnormality is observed, the heat resistance JSS^JS^ f °"' ^ the prepre 9 and •» prepreg, or 
frmed that sufficient adheavity to the thermosetting re J "E^S!?!! aCC6Ptable in practice " * «" be con- 

™ The present inventors investigated the lower limi of the Z 1 * adhesivit Hmparting-heating treatment, 
or various combinations of the nonwovenlbTo ^ 

above method, and found that the lower limit is the emSlr* 2lE ^1 ^ a " d the therm °setting resins by the 
ature of the liquid crystal polyester fiber used Th Z^lx^l™ ° ,0Wer ,han the heat da *™ion temper* 
endotherm,c peak obtained when measurement is ^^f^^J™*^* means an Section point of the 

When the adhesivity-im P arting-heatingTeatlnt^ a h 9 8 d,fferentia ' SCamina «*»lmeter (DSC) 
temperature lower than the *JX££^^™ mh °* press ^ * * Performed preferably at the 
perature lower than the temperature fber ' ™« Preferably at L tern 

when the l,qu.d crystal polyester fiber (heat deformatZteml^ 21 i* 9 " 15 to remarka bly shrink. For example 
ynaphtha.ene-6-carboxylic acid is treated ^uZZur^ZT*. = ° ° C) ° f P " hydr0Xy ben2oic acid «1 2-hydr 0X 

» When the adhes-Vity-imparting^ at 27 ° °C to 360 °C is preferable. * 

Perature may affect the impregnating propert * oHhe ZZLZ T"' at an eleva ^ tem- 
upper hmrt of the temperature of the adhesivityHmoa > ^ With the thermosetting resin The 

Jure which is 20 °C lower than the heat dS2Z ZZS^JZTZ * the 

temperature which is 30 °C lower than the heat deforZfon T f ^ CryStal P ° lyester f iber > "»e preferably the 

' Pie. when the liquid crystal polyester fiber t^SSSXSS^ * ^ CrySta ' ^'^er fiber. Forexam^ 
hydroxynaphthalene-6-carboxylic acid is treated rSTSSTSJ"* ° C) ° f benzoic acid -"d 2- 

present .nvention is earned out preferably at 27C °C to no c I' adha f parting-heating treatment of the 
pressure means the treatment wherein the nonwoven fabric fZ!?*? * 2? ° t0 290 ° Q The treatment ""2 

^ steeiroles having a linear pressure of 1 0 kg/cm to 80 kg/cm. 3 4 m/m ' n between a pair of 

stainless 

asa^ 

ment to smooth the surfaces ofthe nonwovl^S * SuttheE * *T 4,15 adhesiv Parting-hear t ea J 
^u^ 

the out to impart *e fabric the adhesivity to 

'fy-ng treatment is carried out before the adhesivtty- Zl S!? n ° nwoven ,abric sub strate. If the surface-mod- 
modifying treatment may be deteriorated. It ^XS^^I^ *" '""^ b * the 

ty-impartmg-heating treatment. The surface-modify To !2™ k SUrface - modif y in 9 treatment after the adhesiv- 
«J surface of the nonwoven fabric or the fber ZSllZ^' ** by physica,ly ^ 

sXTS;nr sma ~ such as a ~ ^~^^z^i-i 

ers cant: e^e,^^ because the ,i q uid crystal P o,yester 

yester fiber can be carbonized when tJ£^£E^J^ °? l ° 0 ' 5 ,0 3 kil ° Watt - The ■»« crystal £ 
obtamed when treated under 0.5 Wlowatt. WhSreaS the desired surface-modified effect cannot be 

When the nonwoven fabric suh^tra+a « 
f iber.web mainly composed oHhe 22^? Pr ° dUC6d ' » ' S TOSt ^* *» *- entangle the 

ment and final.y the surface-modifying trea ^ the nl^ <^ ^ adhesi ^--parting-heatin^ treat 

the adhesivity between the liquid crystal poly^^n^'?^ 09 Simplifi6d Wi,hout lo - a 4 

A crcuit laminate can be oroducoH , ,«in« *k7 thermosetting resin. 9 

When the circuit laminate ^^^S^ ° f ,he preSsnt inventi -- 

resin, and dried to obtain a prepreg ' * n ° nW0VBn fabr,C Subs,rate is impregnated with the thermosetting 

wh^= rJS^pJ-S ba -wn usual thermosetting resins 

mosettmg resin which may be used in the oresert ™ln«Z 1 ° r 3 pnnted circuit larT1l 'nate. As the ther- 
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two or more of the above resins; a modified product of one or more of the thermosetting resins with polyvinyl butyral, 
acylonitrile-butadiene rubber or polyfunctional acrylate compound or an additive; or cross-linked polyethylene, cross- 
linked polyethylene/epoxy resin, cross-linked polyethylene/cyanate resin, polyphenylene ether/epoxy resin, polyphe- 
nylene ether/cyanate resin, or a cross-linked setting resin (IPN or semi-IPN) modified with other thermoplastic resin. 
5 When the fiber of p-hydroxy benzoic acid and 2-hydroxynaphthalene-6-carboxylic acid is used as the the liquid crystal 
polyester fiber, the thermosetting resin containing bismaleimide-triazine resin which has excellent adhesiveness to the 
fiber, insulating properties and heat resistance may be advantageously used. 

The thermosetting resin may be applied to the substrate of the present invention by a known method to produce a 
prepreg. The thermosetting resin may be applied to the substrate, for example, by impregnating, coating or melt-trans- 

io ferring method. Specifically, there may be mentioned a method wherein the substrate of the present invention is impreg- 
nated with vanish prepared by dissolving the thermosetting resin in a solvent, and dried; a method wherein the 
substrate is impregnated with the liquid thermosetting resin prepared without a solvent at normal or elevated tempera- 
ture; a method wherein the powdered thermosetting resin is fixed on the substrate of the present invention; or a method 
wherein a layer of the thermosetting resin is formed on a releasing film or sheet, and the layer is melted and transferred 

15 to the substrate of the present invention. 

The amount of the thermosetting resin contained in the circuit laminate is not limited, but preferably 30 to 95 % by 
weight with respect to the whole weight of the circuit laminate. If the amount of the resin is less than 30 % by weight 
with respect to the whole weight of the circuit laminate, defective moldings are obtained. If the amount is over 95 % by 
weight, the molding becomes difficult. 

20 The resulting nonwoven fabric carrying the thermosetting resin thereon may be dried by, for example, a vertical 
dryer, under non-contacting condition, to obtain a prepreg. 

The circuit laminate of the present invention is a laminate containing at least one prepreg as mentioned, and thus, 
involves, for example, a laminate consisting of one or more of the above prepregs, a laminate prepared by combining 
one or more of the above prepregs and one or more known substrates, such as glass cloth or glass non-woven fabric, 

25 a metal foil plated laminate carrying one or both sides of said laminates, an inner-layer plate carrying a printed wiring 
network for an inner-layer which is formed on said laminates, or a multiple layered laminate prepared using various said 
laminates. 

The rnetal foil which may be used to produce the metal foil plated laminate carrying the foil on one or two surfaces, 
may be a known metal foil, such as copper, iron, aluminum or aluminum/copper foil, which is used for a usual metal foil 
30 plated laminate. The one or both surfaces of the metal foil may be treated. The metal foil carrying an adhesive may be 
used. .... 

EXAMPLE 

35 The present invention now will be further illustrated by, but is by no means limited to, the following examples. 
Examples 1 to 7 and Comparative Examples 1 to 4 
(1) Preparation of Substrate 

40 

A fiber web was prepared by a card method from a liquid crystal polyester fiber to which the heating treatment was 
subjected at 300 °C without drawing [Trade name = Bectran HT, Kuraray: consisting of p-hydroxybenzoic acid and 2- 
hydroxynaphthalene-6-carboxylic acid: dielectric constant = 2,6: no endothermic peak by melting was observed when 
DSC was used for measuring up to 400 °C] (fineness = 2.5 denier; fiber length = 51 mm; density = 1.41), so that the 
45 weight ratio of the web orientated in the lengthwise direction of the web to the web cross to the lengthwise direction of 
the web became 1 :4. 

Then, the fiber web was water-entangled on a support (80 mesh). The diameter of the nozzle was 0.13 mm and the 
pitch was 0.6 mm. The fiber web was treated at an angle of 90° for the first side at a jet pressure of 80 kg/cm 2 , then, the 
reverse side at a jet pressure of 80 kg/cm 2 , and finally the first side at a jet pressure of 80 kg/cm 2 , to obtain an entangled 
so nonwoven fabric (weight per unit area = 50 g/m 2 ; thickness = 0.19 mm; width = 30 cm). 

The resulting entangled nonwoven fabric was subjected to the adhesivity-imparting-heating treatment, and then, to 
the corona discharging treatment, as shown in Table 1 . 



55 



11 



EP 0 740 013 A1 



i 

Table 1 





Heating 
treatment (°C) 


Pressing 
treatment (Wa/crvi) 


Corona discharging 

trpatmpnt 


Example 1 


270 


30 (with heatina) I 


Treated 


Example 2 


280 

^n* \J 


30 (with heatinxri 


Treated 


Example 3 


290 


30 (with heatina) 


Treated 


Example 4 


280 


30 (After heated) 


Treated 


Example 5 


280 


60 (with heatina) 


Treated 


Example 6 


280 


None 


Treated 


Example 7 


320 


150 (After heated) 


Treated 


Comparative Example 1 


280 . 


30 (with heating) 


None 


Comparative Example 2 


260 


30 (with heating) 


Treated 


Comparative Example 3 


None 


None 


Treated 


Comparative Example 4 


310 


30 (with heating) 


Treated 



The decomposition temperature of the liquid crystal polyester fiber (trade name = Bectran) in the nonwoven fabric 
is 400 °C and the heat deformation temperature thereof is 320 °C. The temperature range of the adhesivity-imparting- 
heating treatment is preferably 270 °C to 400 °C. 

' In the "Pressing treatment" of Table 1 , the pressing condition when the adhesivity-imparting-heating treatment is 
carried out is shown. The "with heating" in Table 1 means that the entangled nonwoven fabric was passed at a rate of 
4 m/min between the calender rolls which was heated at the temperature shown in "Heating treatment" of Table 1 and 
which comprised a pair of stainless, steel rolls having a slit of 0.05 mm and a linear pressure of 30 kg/cm, 60 kg/cm, or 
150 kg/cm. The "After heating" means that the entangled nonwoven fabric was heated by an air through-type heating 
device, cooled to room temperature, and thereafter passed through the calender rolls as above at room temperature. 
The "None" means that the pressing treatment was not performed. 

The corona discharging treatment was carried out for both sides of the fabric at the output of 1 kilowatt/m and a rate 
of 4 m/min by a corona discharging device (Kasuga Denki). 

No fusion was observed in the nonwoven fabric substrates of Examples 1 to 7 and Comparative Examples 1 to 3, 
but fusion was observed in the nonwoven fabric substrate of Comparative Example 4. 

(2) Preparation of prepreg 

Prepregs were prepared using the nonwoven fabric substrates of Examples 1 to 7 and Comparative Examples 1 to 

4. 

2,2-Bis(4-cyanatophenyl)propane (900 parts by weight) and bis(4-maleimidephenyl)methane (100 parts by weight) 
were pre-reacted at 150 °C for 130 minutes. The product was dissolved in a mixture of methyl ethyl ketone and N,N'- 
dimethylformamide. In the resulting solution, 700 parts by weight of bisphenol A epoxy resin (trade name = Epicoat 
1001 ; epoxy equivalent = 450 to 500; Yuka Shell Epoxy) and 0.02 part by weight of zinc octylate were dissolved to 
obtain vanish. The nonwoven fabric substrates of the liquid crystal polyester fibers prepared in Examples 1 to 7 and 
Comparative Examples 1 to 4 were impregnated with the vanish and dried to obtain the prepregs containing the resin 
contents shown in Table 2. 
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Table 2 





Resin contents 
(°/o bv weiaht\ 


Example 1 


68 


Example 2 


68 


Example 3 


67 


Example 4 


68 


Example 5 


66 


Example 6 


68 

^^^^ 


Example 7 


67 


Comparative Example 1 


67 


Comparative Example 2 


68 


Comparative Example 3 


68 


Comparative Example 4 


67 



25 

Comparative Example 5 

E glass plain cloth (number of yarns per 25 mm: warp = 66 ± 2 fibers/25- mm; weft = 55 ± 2 fibers/25 mm; weight 
per unit area= 108 ± 5 g/m 2 ) comprising glass fibers (warp = ECE 225 1/0; warp = ECE 225 1/0; density = 2.6) was 
30 used as a substrate. The substrate was impregnated with the vanish obtained in "(2) Preparation of prepreg" as above, 
and dried tolpbtain a prepreg containing 68 % by weight of resin. 

- •» '4 

Comparative Example 6 

35 The procedure of Example 1 was repeated, except that aromatic polyether amide fiber [fineness = 1 .5 denier; fiber 
= 51 mm; density = 1 .39; trademark = Technora; Teijin] was used, to obtain an entangled nonwoven fabric (weight per 
unit area = 60 g/m 2 ; thickness = 0.22 mm; width = 30 cm). 

The resulting substrate was impregnated with the vanish obtained in "(2) Preparation of prepreg" as above, and 
dried to obtain a prepreg containing 68 % by weight of resin. 

AO 

Evaluation of properties 

Four prepregs prepared in each of Examples 1 to 7 and Comparative Examples 1 to 6 were piled. On the both 
sides, copper foils (thickness = 35 jam) were applied. The whole was placed between two mirror plates of stainless 
45 steels. Then, lamination was carried out at 40 kg/cm 2 , and 180 °C for two hours to obtain a laminated plate having thick- 
ness of 0.4 to 0.45 mm. For the laminated plates, the following properties were examined and the results are shown in 
Tables 3 and 4. 

(1) Heat resistance at soldering temperature after boiled 

so 

Each of the laminated plates was cut to produce a square sample (50 mm x 50 mm). A 3/4 portion of each of the 
copper foils was removed by an etching method. The sample was thoroughly washed with water, dried at 120 °C for one 
hour and treated in boiling water for 0 hour, 2 hours, 4 hours, 6 hours or 8 hours. Then, a heat resistance upon soldering 
was measured at 260 °C for 180 seconds. The results, i.e., O in the case that no abnormality was observed, and X in 
55 the case that blister was produced, are shown in Table 3 (Examples 1 to 7) and Table 4 (Comparative Examples 1 to 6). 

(2) Dielectric properties 

Dielectric properties were measured by the transformer bridge method (J IS C6481) at 25 °C ± 2 °C 
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(3) Coefficient of thermal expansion 



(4) Pee! strength for copper foil 

This was measured by J IS C6481 method. 

(5) Specific gravity 



Each of the laminated boards was cut to produce a sauare samm* to* m «, o C 
removed by an etching method. The samp.e L S^S^SS^Z ^TzttiollT^VT ^ 
cific gravity was measured by JISK711 2 mPthnH ' at 120 c for 2 n °urs and the spe- 



cific gravity was measured by JIS K7112 method. 
(6) Workability by drill 



ness^l^^ « * ^de) of an entry board of aluminum foil (thicK- 

3000 bits and 5000 bits sZ£*£Z^!l S? P ^ ° f Phen °' (thickness ~ 1 - 6 mm >. *i ed at 
and elated in 1 1 ralgsTh^ase S ™ ~ mined thr °^ a microscope, 

uated as 1 0 points, the case where resin Js dZSl S ,nneNayer P3d WaS ° bServed is eval ' 

the conditions therebetween are evaluated fromS^ ^^^l^fJTT* " ° ^ "* 
Tables 3 and 4 are the average of 10 ooenirm a nH L ! " in Tables 3 and 4 - 1,16 data in 

as follows: 9 P * 3nd fhe data ,n P a ™thes,s () is the lowest. The drilling conditions were 



Diameter of the drill bit = 0.35 mm. 

Revolutions of the drill bit = 80,000 rpm. and 

Feed rate of the drill bit = 20 ^revolution (1 .6 m/min) 
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Table 4 



Comparative Example 


1 
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Heat resistance at soldering 
temperature attei boiled lor 
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Peel strength for 


1.31 


1.39 


1.29 


1.43 


1.56 


1.39 


copper foil (kgf/cm) 














Plate specific gravity 


1.19 


1.18 


1.19 


1.17 


1.70 


1.21 1 


Workability by drill 














3000 bits 
5000 bits 


5.8(4) 
3.9(2) 


4.9(2) 
2.8(1) 


2.0(0) 
1-8(0) 


8.0(6) 
7-1(5) 


7.2(6) 
6.7(5) 


2.1(0) 
1.4(0) 



It is apparent from Tables 3 and 4 that the substrate of the present invention is excellent in heat resistance after 
boiling and dielectric constant, and is light. 

INDUSTRIAL APPLICABILITY 

The substrate for the printed circuit laminate according to the present invention has low dielectric constant, is light, 
exhibits low hygroscopicity, and has good properties to be impregnated with the thermosetting resin and good adhe- 
siveness to the thermosetting resin. Therefore, the printed circuit laminate prepared from the substrate also has low die- 
lectric constant, is light, and exhibits low hygroscopicity. Further, The thermosetting resin is difficult to be peeled from 
the substrate for the printed circuit laminate, and thus, a defect in insulation is hardly caused. 

Claims 

1 . A substrate for a printed circuit laminate, characterized by comprising a nonwoven fabric which is composed mainly 
of a liquid crystal polyester fiber, and which is subjected to (1) an entangling treatment, (2) a heating treatment to 
impart adhesivity to a thermosetting resin, and (3) a surface-modifying treatment. 

2. The substrate according to claim 1 , wherein said entangling treatment is a hydro-entangling treatment. 

3. The substrate according to claim 1 or 2, wherein said heating treatment is carried out under pressure in a temper- 
ature range from a temperature which is 50 C C lower than a heat deformation temperature of the liquid crystal pol- 
yester fiber to a temperature which is 20 °C lower than heat deformation temperature of the liquid crystal polyester 
fiber. 

4. The substrate according to claim 1 or 2, wherein said heating treatment is carried out without pressing, in a tem- 
perature range from a temperature which is 50 °C lower than a heat deformation temperature of the liquid crystal 
polyester fiber to a decomposition temperature of the liquid crystal polyester fiber. 
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The substrate according to any one of claims 1 to 4, wherein said surface-modifying treatment is corona discharg- 
ing. 



A printed circuit laminate, characterized by comprising at least one prepreg prepared by impregnating the substrate 
according to any one of claims 1 to 5 with a thermosetting resin and drying. 
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